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WASTE ACID YTOCOVERY PILOT PLARP

This repnr%ﬂ 77 sm:nrin" as tho;mnmtion af&; :ﬂa aeid mﬁ
piist plant at Pinay River, Virginia Chemie astruetion Coypo=
ration during the poriod begiming Osteber 7, 1947 through My 22, 1948,

The rarpase of tha projest was to develop a process
sthoewped sccdbustion type concextretars and & Deigitelloyd simtering
L zaghing to recover the aseid walue from the weak sulfurie seid salutdoms

ard ferrous sulfnte rejestod from the titantwz diaxide prosess, IV is
aﬁomdthﬁtﬁm:ﬂnwmwwﬂdhmdhm
 the setd valnes from steel xil)l pickle liguor wostes, . :

T
T v g LB E L

" The edlpronu_:a {nvolves the roilarim mé ah;'nl - "

1., lom Siarpe Comenmtmatay ' P - o ©n

. , Concentration of the week acid €0 60 « 708 5 At $his
corcertration, all tit less than 1§ of the YeSO in the solution is
precipitated as FaSOL,H20, _ o |

2, ﬂ?@ ‘ ‘
tration of the asid = FeS0L M0 slurry dlscharged from the
low stape concentrator, The filtrete is fod to & Iigh stage concertrutor
mmm«ncmww o :

(o
-

4 Pelletiser :

Bims eontatndng PeS,He0, sol, pellsiizer fines and sirmter
£ines discharpe on dise fecders 4intc & serew comveyar which rixes and com=
veys tc & rotary horizomial gheft pellietiser, The pellets are scresned
and the accepted polleis arc conveyed to pellet stornge, Pellet Zines are
returmed 4o pelletizer feed, _

Se ‘

The zcoepied pellets ere sintered om e Dwighbtellgpd sfntering
reohing, 4 bearth layer will bo used %o oxtend mllet life, The sinborw
ing paching will roduce gas ocoteiming 7,0 = 7,5¢ 502 which will be fod

. to & contact unit and comverted to eulfuris acid,

- 200098
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The process incindes a scrubbing tower ‘ard coke box to remove
entreinment from the exlanst gases from the concentrators. Gasee from
{he sintering machins are pessed through 2 water scrubbing tower and
coke box, The gos is cocled and mist removed, A flowsheet of the pilot
plant installstion as of lay 22, 1948 is ineluddd in this repart;

The concentration section of the proposed process w=s developed
into a very satisfectory operation, Heet effielexcy on concerntyziion was
high and most of the filtretion ¢ifficulties were worked out, Considersble
difficulty was emcountered with the pelletizer and it was decided to sint
domn the pilot plant axd do more besic werk on some other form of pelletis-’
ing., Prelininery work on @ srell scale indiceted that the simter mix could

-be extruded, forming very good pellets, A shart run or the sinbering meehine
inxiicated that if good pellets could be made, no diffieulty would be en=
comr‘ered in pzroduclng an accepta'ble gas. (7.0 to 8,02 SOz).

s PN Thapie LB

Du:'ing the opera'bion of the pi.o‘b plaﬂt approximtely 7000 gallom L';f
of 93% sulfurie acid was roduced, This acid was arelyzed and & compleles
amlysis wilh a comparative amelysis of our comlacl plant acid is included | M-t
in this memorandum, The Ressarch Deperiment mede digestions using 30% re= =
covered zcid amd 70% new acid, They reparted & pigment of 89 YT 1 . ° E
color produced when utilizing {he recovered acid vhile a check digestion
using new acifd produced 2 pigment with 92 B 1 coler. The concentwyetied ancid
comteined colloidal metler which on standing appeared to partially setile
forming & berd cement=like mess, ILigquar from pilot plant digestions, utilis-
ing recovered acid, when concentrated appear tc have the same type of '
collaldal mmtter suspended in it. Tids colloidal meiter is not removed when
the llquor is clarified 'by the usual process uwsed in the titamiom dioxid.
process, .

An opersticn ddagram represen'hing averege zresults obtained on
several runs is inclunded, Resulis indicate thzt the process he= high heat
effieiency and high recovery when concentrating the weak acid up to 702
E§O4. Heat efficiency arxd recovery drop wher concarmizetior is earried
higher than 70% H,80;. Minor changes in design can be mede o increase hest
efficiency and recore:y higher than is shown on the operatlon diagram if it
is found mecessary to concemtrate up to 93% HS04.
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" General informiion om operstion, opermting results, equircemt

mintarence and equipment obanpes on ezch step in the process 45 s
fdlm-' . ’ . . Sl e

M RIPERE

mm:-haaemmmsw&’dakbw% 47,
Proz Ootober 7, 1947 te Aprdl 1, Y945, all develojment work was deveted to
the operstion of the lew stapge somsartwator ard the (Liver filter,

The olectrleal spark ipnitor used $o Igndte the ofl in the oone
corirator worled efficiently from the start, The oripgiml desipgn celled
for £ixed electrodes., 4 rotrectsbls irctalletlion was mde to remove the
electrodes from the flinms after ignition, thus exlemiing the life of the
electrodes, This type of installation was mede on beth the low stags and
the high and no difficuities were enpountered tiroughout the emiires

f

Acid comemtrsiions were werfed from LIE HSOL $o 708 B8Oy, 7
found that optirmm resulis were obtxined when operating betwsen
* 70% BSQ4. The rrecipitated FeSQL H20 eryrtels were masy $o filter
wagh, A rm wes mde concenmirating the ecid o 80K, but Aiffiend
vas snoourntered with the L£ilter eloth, In aost of the pdict plamt w
el liquor as discharged Lron the {itaminn pient vas need 22 foed to the
plamt, . Severzl rurs were made using an HaS(f - Fe30, slurry which
wmﬁmmwtypedmﬁmmntﬂmdﬂ&ﬁthnew
from crystallization were added to the end Tdquem, ¥The highor FeSQL cone
tent irproved the filtration pesulis and did not neen to affect the operee

swme .

B G

;

tion of_ the comaz_t_gatc:r_.ﬂ .

- The origitel codfmstion chorder in the cencentrotors wes rede
into two pocticos each aproximetaly 36 imches high, The upper seciiom
¢ of stainless sicel and the lower sestion which was imsersed in
being concentretod was mmde of Hastellgy "D*, Ths whale charbay
with 2 inches &7 miveordmn sildicate rings, & 1 Inch )ip om ihe
lower ond of the Hastelloy *2* supported the refmictary,

Ths comsextrabor ves oquipped with & Solntte~Kosriinz bmwmer,

Two tips were used for this burney, one 100 pourds ofl per hoxsy
the othey 205 pounds odl per hoor, In cazes, cwinvilon me not
complete, Air was weried to give optimm ecvbustion, Widle thiss burmer
mes in use thecmntmtedﬁmpcminﬁaemmsmﬁhiahm
tion of the £3lter, A ehesk was mede on the Teguived scdustien
voluzes for ol and it was ghown thet tihe concentiwticer cucinsiicn eherber
volums was lover timn al) specificxtions available, (Specificutiors from
U, 8. lkvz, Bk Conbustion Enginesws, Trinks Infustrial Rurmoes), The
Cherdcal Constustion pespls feld that they Mol adoquie cccbusticn valtme
axl oo ciangs nocessayy at the 4ime, Fimrewbuck af the {liare ws
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m‘dnﬁammamdtmmmtot&cmmm
mwmmm&. Thisehwaaﬂﬁm‘hdthaﬂare-huk.

' mmmzz, Eﬂ,t!uéipp&pu luﬁunctﬂanmum-
chm:bax-thﬂed. mwmmmwmhawtmm-
uwmrmmmmwmmzum :
temperature, i dip pips wus fabricated wi mﬂbmﬂw}.

The lower 4 inches of the dip pdpe wmo mawgmwm The
brick extanisd 4 inchas bolow the metal sectlion af the &ip pipe and were
snppwwwalmhﬁngemhmmmmm tc the dip pipe. The
rest of the dip rdpe w2 Idnad with 2 inchas of A, P, Green .
The dip pipe =8 reroved eftcr 16 hours o 1;3. The acid brcke
vhere they mrotanied below 4ha dip pipe, mﬁmctary(&. P, Grsen) -
smllsd badly iv the mection which was expheed Yo 4ho eaid, The 716 staine
1w~ommmummwmtztmmummmmm

: iﬁbpﬂpmmdaupﬁthﬂzsﬁanq'li’udunadﬂthzs.mh:%_ .
Karbofrax {silioen carhide), Xevbofrex hms apmroximetely the same heat P
tramafer eonfliciont ay stainlase stes), The cuncombrator was operzted - 077
for 40 howrs burming approximtely 100 posmis ol per hour, m&stanw :
'R wnn bmdly sarroded, espoci2lly at the welds, Yhe welds were not
ermealed, The upper 15 inches whish wers net axpased %o the scid wers .
bmnsd,mﬁlmmlﬁeduﬂc:ﬁim mmmmnmmmm

.mml7,1947,tbadip;d.pem mmmm '
st=ge and imstalled in the low staps conoentrater, The dip rdpe was Lined
a5 shorn in sketeh imclnded in tids report, The lower 1ip war nol lsypo
mtoswmm,soa3ﬁsm=anngmmﬁto
supplerant the Hastelloy "D* lip, Yhen operation wus discombizmad, the

" ‘Bastelloy "I® hed not beem affected in mmymmy, ?hsslﬁringmmcﬁﬂing%ﬁ
refractcry was corroded, The concertraicy was opamied for severnl lnmyired
howe, Eomctapemuingﬁmismﬂabh.

hﬁah%%ac@nﬂmtﬂo@mﬁmmm
mxargca it the same thme, the Schutie-Xoeriing burocr wes ra with
e mwk burner, Aetml ostifomotlion enxd dirmmiors of the scebustion
cmmmgimmtheshem&theemimem.mludﬁiuﬂﬂs
report, Fo further Aifficultise were onccountered with cocbustlion,

ThafmﬁmarshrdaMm:hrM(mﬂymoﬁa
the dischavrpe of the cordnsiion charber consed some difficuity,
indfe wms instailed which breaks the metoréal, keepinp the dischavrge cleay
mnmlmum,clm'ﬁxmmw coes an hour, Ll:!.mh
steel rod leade-covered sereen 30 irches in dismeter wor Imtalled in the

concentrator cove 40 keop lerge pleces of mberial brcken from the and &
the d4p pipe from plusging the concontrabor dischnrpe o, -




(’“\.

Ti wos very &ffeoult S0 coordiqmte the operetion of the low
cicpe soncertrotor end the Qliver Fllter, 4 2000 mllon woodslined tank
ws imtelled to st rs Liltar feed storage and %o store low ghtapge cone
centrator acld vhen the filter wves down for repaien, A% this zame time,
a distribuilion bux was mstalled on the filter lowmd, mmm
box made 1% possible to wmke a controlled split telwoan Ligucr going $o
the f1lter feal sicrege. tank and the liguor recyeled 4o the concentretor, .7 .
Tt ms foond that a high ldquor mwt@th.@mntﬂtmm
mmrytoinhﬂ:ﬁ ;ﬁuggingeethecmmtw xsyaﬁm. o

iﬂun@mmﬂhoo&dﬂuﬁsmcw Bo
difficulty ws oncountered in mintaining sy deaired level In tha eone
cenmtm-. Amsmmmmﬁtommmm

mwmmm mmmmdwmw
leyouk, Shoiches 1mapmtmthasasugguﬁo:g ire inelwisd in this ro-

- S'Vdmw&iﬁmmmtwm:w”am
ummemmﬁmmm The £11%61 wes sovered with
glass cloth and wound with 304 staindess steel) wire, Comsidersble A188imcity
waz emounierod at start of vork due to cxrbomesos mitter cortelned in
the ligquer being £lltered, A grest inrrovement was noticed in £ilter
mmmmmmwmmmmmwmm
liquwo

ﬁmm&mthastarttmtthummwmhmm
the opernticn, Seversl meerd of redueing its eapagity vere tried, mmaly
b:anmmuﬂMormmuthmltMsdmwmm
whem that didntt work, the deum was blanked off with lead, In both onves,
eperetion was poor, The filter was sloved down as much &3 pospiblo and &
I1lter feod ptorege tank wmas installsd to talw snrw of the dlfferenve in
production rato betwesn the £ilter and the low stape concentrstor,




Br, C. J, Kirkland A G- ¥ereh 14, 1849

.&la:gemnber of cloths were itried to determine the best cloth for
optiram £ilter operation, It was found that the best operetion was ob=- e
fain=d when using Vinyon N=719, Cloths iried on filter were: glasg of
different weaves, lylon, Vimyon ¥=-111 amd 702, Vimyon 8, 10 and 15, The
liquors were cocled to 85°F when using Vinyon 8, 10 and 15, The glass
cloth seam $0 lose strength in the hot strong a.cirl sol:rtiom. The‘ Hylon
dissolved in 453 H§04atm ' e s TR

o s S

The actwml life of?im"ﬂ—?l‘? l:a.s notbeundetendnedaa allthn

cloils lrve been removed dus 4o meehanieal failure,

. Stainless steel 304 ard 316 wire were used %o vrap the £iltor, The
304 wire broke after a very short ron while the 316 wive wes sbout alf
gone after 24 hoors use, A robber covered wire similsr to the type used
cn the mreccet sludge filter in the titenium plenmt has been used succesa=-

fally.

Ths f£ilter czks has always crecked ellewming 2 l=rpe amount of air %o
be palled through the filter, The corbination of bigk loed amd eorrosion . oo .
from acid mist cexry-over caused considersble teouble wit: the (llver vacam -
pamp. A sEean jet was imsitelled to replace the vacumm punp and this mroved
very satisfastory, o actml cheeck wes mde on stean ecst for this S
opexrztion, ‘

When the mentioned ehanges had been mde ard =2 Vinyon 719 cloth was
being used, no difficulty wes encouniered In &btaining & cake coxtaining
657 FeSOy and very litile acid, The cake wes washed with very fine sprays
and discherged &2 a2 good dry cake which was easy to comvey ard sicre,
Coal equal to the C:FeSQ ratic necessary for sinmtering was added to
try to improve filtration comditions, The ecal did not lmmrove filtration
enough Lo mke this procedurs woertlwhile, Coal and ironr axide were also
tried, bui the iron ocxide settlsed cul in the ﬁlter bowl and plugged ths o
2itter,

Elgh Stage Concentratcm

Operation of the high stege concemtrator wes started on Apeil 1, 1948,
Several runs were mde, In exch case, the run wes Yermimted due %o
feilwre of the lead vapor siack,

The "know-hor™ obtained in the operetion of the low stage concenmirator
vas used in me¥ing chenges to the high stage %o result in good operation,
¥Ho diffienlty was encountered in cordustion and concantration of acid fo
93% ExSQL. Heat effisiency was low, but it 45 felt {hat minor ehanges
ean be mde $o izprove efficlency, Recovery wes also low, but here again
losses could be eollected and retwrned 4o the concentration systen, '

200012
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Comcentrated zcid wis setiled and tyenmsferred to siarags, The
apid ;rodmadmd&rkenlmaﬁerseﬁungmwahighm
centa.geo:‘mpmdadsuudn.

The meterinl to be pelletised was fod through Adise fecders into
ascrwmzarcmeycranﬁteﬂtoanoilﬁredrotz:rypelhﬁzer.

The meterial wos not free flowing, osusing trouble in adjusting
the proper diselarpe of materinl, Disefee&mdomtseemtobethe
rroper type of equipment Lo this imstalletion, The serew cizar convever

‘alac gave trovhle by plugging, Seyeral cm wore mda, but it was ine

possible to elizirate plugping sz!h:!..'-ely N

. Pellets formed during the opera‘hian of ths pelleﬁm were not
suitable for effisient sintering, The pellels that net sereen specifi-
cations represexiod & very smmll percentege of the total feed, Severnd
changes in design were meds with no mrked Izprovensct in results, %
wes £imally desided thet this type of pelletizer wos not practical and
nilot work wold be discontimuad to eavry on smll secale work on other
typee of equipment, Pralimimary work izﬂicntad ‘that en extroder conld be
zoed to form good pollets,

Two very shori tests ware mde on the sintering mashine usirg
psllats made in {the rotzry pelletiszer, The best pus ohiained was egquel to
5.6% 303, Everyone agreed that the week pus wes dus to poor sintering
cansed by the irmroper coampeltion of the pellets, ¥ork wes discomtimued
il proper pellete could ba mde,

Stephn &, Iamnma
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ANERTCAT CYAMAMID COMPANY
CAILD CEENICAL DIVISION

- Decesber 1, 1548
Typeds Iereh 14, 1949

Br, C, J¢ Krixland
Sterhon &, lerene ,
VASTE ACID RPCOVERY PILOF PLAND

This repert mumerizes the oporation of the wesie acid recovery
%y&ggﬁw%mmﬁcﬁmSemlm 048 trrough Hove-
#

The mopose of $xi2 run was $o btest the produstlon of pellcis by
extrusion, The psllels produced wore-to be sirterod ém a Dxightelloyd
zintering mmchins $o produee S0p and Fes0i ainter,

Ths pilol plant was shubdown on ey 22, 1542 afer soverel wne
suocesaful stterpta bad been rnde to rroduce pellets in & rotery pellstizer,
Pralicirery work inddeated that pelists could be formed by exirusion,

Samples of the simiar mix weve semt o ths Bomnot Comparny, Cambon,
Oido for axtro=ion texts, The resulis of these tests loocked Zxvormble anxd
mixing axd extrmsion equipmont wvere porcheesd,

Pilot plant ohenges wore mmde and the plant sterted on September 14,
1948, Ylowshest showing pllot plart layoat i3 incinded, Ain opersiion dise
g2z shoning operating results ip 2lsc included, Mo additiom] work was
done on seid concendration, Dete recoxdod on eoncentration is that which

wms gsbtatned 4n the previons pilot plent run,

The results of this test proved timt good pesliets could bo Lormed
by extrusion, These pellets covld be easily dried and conveyed to storage
with yery 1ittle e The pellets were suwecessfully sintered rodwmaing
2 ges contalving 7,0 = 7,50 802, Oas losses wers small end the sulfor con- - -
tant of the sinter wnx lcas ¢tian 1Y,

Generel infarmaiion and discnsgion on operztion, operstiing results,

oquirmant medntonance and equipmont changes on each step in the prossesce
in as followss

I Btags Coceniymtar

The opeyztirs procedure which wos standsrdized on the previcus rum
wms essortielly followad throughout this test run, Since 1t was feli {imi
all nocessayy deta on low stapgs conceartration hed bean cbtalinsd, no fHirther
data were taken, Aeid concentretion wes kept betwesm 65 ~ 70% HaSO4. The
compomizetor TaS operated whenever sulphate caks wes required Lo pelletizing,

200021




‘reduced by weing coke irmstead of cosl, Hovever, it wes ¢
of all scmcerned thet in a largs imstallation, the gas would heve 4o be passed

Zr, C, J. Firkland 13- Yarch 14, 195

[t . S R - T il s BT IR IT R L T hlates wr b o .. .
Coatl e T T s _._.._ﬁ‘i.-;mf et PR Db it ot S

1 short test vm was mnde freveasing acid strength to S0% HS0L
bt this test was discontimed when difficnlty was encountered with the
cloth om the £0ter, A ‘

Hotnrtbarvcrkmdmantbh Bﬁp&'ﬂw rosens,’ bpeﬁ'atica
of the filter furiber proved thed Vimyon B729 cloth gave betier resud
than any othe> ope of cloth wsed,

=loilslng

Pellets wore mace vsing 2 Bommot extrider, The forrous sulfnte
eaks, coal, zint@ﬁnes{rgg exd pellet fines were mixsd by hand, fed
into & g rdl)l from which »ix diseherged into the extroder, The exe
tsuded pelliets dropped onteo & smell Dwightellopd sixtering machine where
post of the molstuve wes driven off, The drisd pellois wore soresned sxnd
the scoepted pellets comveyed to storape, Pellet fines were fed back to the -

Cperetdon of the extrnder was yery seiizfeciery, Strong pelleis
which could be easily dried and conveyed were formed, Sope difficnliy was
encomrbered with plugping of the pug mil) and the feed pection of the ex-
trader, The exirmier uead in this test work was & semll unit which mndled
oily & szell tommegn, It is diffisult to determine what resulis woold be
cbtained in 8 Jarger uxit of this 47pe, !Bintermmee cont data were not o=
teined on this operstion, It was evident thet cperating life on 2 straight
stosl pug =11] and extruder would be vexry shoart,

The pellets were essily dried on the sprmdl 1V x A' Dwightelloyd
gintering reehine, Of1 conmumpiion for this operztion was not obiained due
to lack of motering equipmest, It was astated thet in a plant Irstallation,
ths dryer would bo sliminmted and the wel pellst fod direcily tc the sinterw
ing mmehine, The sintering mechine would heve a dryer section abeed of the
sirbering section,

Sdakerdng

The pellots prepored vere suceeszfully sinmtered on the DwighteTloyd
sinter:ng sachine roduscing geses comtaining 7.0 to 8,08 SO» by volume
& sinter comtaining lsss tian 1% S, The wesk gmses discharged from the
Binterine mehine comtoined in most sases leas than 3% S0z, The
vas fod to the contact meid plant through the drying tower, This gns
though it wes prssed through a watsr servbbing tower and a ¢
& congiderchls spomndt of eclid xist, Itisfeltthatttdab:c
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Yarch 14, 045

RS S — o - \toiim o, smme—ama P - P

wmamcﬁmnmmmwdmtrmmmm
tmitmradtoacmtmt.

- Sxdaling

The sinter from tho sintering mchine was dipsherpged Imton
harpey 3811, This moterisl oes and ecnvayed 4o A screm whers A
peporedion wes mdo betwoen £ 1/40 and &L/ redarial, The £ 1/2* mterisd
was disaharped into ¢ sloTegs bin end umed for hearth lsyer en the sinteve
ing meehina, Sinter product was all material in exveas of that
for hearth layer. The =1/4 pesch miericl wes ground in o hamper 5331 to
=20 mosh, This fing fron acide wan weoed in midng wp the pellet xix,

HEointenence on the hamser nills was uwrpasomably high, It was
soon obrions thet a armer =41) was not the proper type of equipment for
tids oparation, Tt was stoted that in a lergs Invfallaiion, & bell 1)
would be used, In a gieql =21l instailation, all prinding eoudd be elimie
nztead as the z{eel peopls womld wart & gonrse simder, Pime Sron axidss,
such es fiune dist, ecould be wsed to mke up the ginter mix,

A denmomsiretion rum was mede for ecncerms who wede inmterested in
the provess, Rerrescntatives froo the Croat Izkes Steel Corporetion of
Detroit, Hishigan and fron DuPent cbserved the operation during this yun,

The milot plardk was then shoidown and pleced in & standby eone
dition, -

Ancther shart demmetretion run was mde in Jammry, 1949, Do

ing this run, the operation was obasrwod by represaxbtatives of the fellooe
ins gorgpendest

Blawelnox Company I’itta‘bm-g!z.ﬂ, Penre,
Great lakes Stesl Conmny Detroit, hipen
Skeren Stael carpmtion Sharm, Fenma,

Dm_ngwdmmucnm,m&aﬁmobﬁlxd.
The pilot plamt is now down and in a standdy econditicnm,

S{ephen A, lamanm
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WASTE ACID RECOVERY PILOT PLANT

{ ¥ [ J.-.’—-‘AE':;‘—\: RS .. REESP e T -
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~16=
AISRICAN CYA'MITD CORPARY

fAICO CHIZIICAL DIVISIOH
" PIREY RIVER PLAMNT

Typeds Narch 14, 1949

Er, C. J. Xirkland
Sterhen A, lamrom
FECOVERED ACID COST ESTIMTE

D‘uﬁsoldtotbephaphhin!mﬁvwmed%podmesw
ummtmmpmnawm,vm

m&mwmdummmwhthmmm
BSGY per momth, Lcﬁemtvﬂlbo%permbtmdlﬂt#ﬁgscb

Stephan A, Ioararmm

/o
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COST CEARGED TO ACTD

T@M@O;pﬁmdpcmhl

Cost 708 B2S0; $/3et Tan .

Acia ap 1008 ES0z a s

Aedd Coots basis =
4 i 0% Ry

1,747 Tors
$ 10,30

1,224 Yo

$ Li65
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1. el il

' #D.w?pugnnm{mtu of March, 19J9)., 043 eomsumpiion
based on detm cbtaimed éuring operation of the waste asid

mmwcmwmcmmmmmmyum
011 corstmad 3 3300 galiors per OGrYy
SijZBzSO.lD? L ﬁ,&hﬂﬂ

1 operctor per shift g 5222

2 hsliper per gohits o 1,00
1 frock driver per shift & $1,01

Opesmtar;
' $ 920,00

. %zlzzxsxm .
Ealper & truck driver | :

%x223=8=$1.05 2 Ra200.00

L  §2,420,00 Por North

e 7.8 - |

‘Saze as cherged to Comtast Flamt ® §§ 200,00

50,00 Pexr Nonmth

Yazto aeid pilot plant = 2700 XX,
Azsume power consurphtion for plant to be sare

270 x 28 x 0083 = $ 68,00
e
.m&z.!ae;rcdmtiﬂlabormt

2420 x 008042 § 1936
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8. Jnmpepes, OWisk

128 x 30-0# . s ‘ 5.m
9« Imgpe = Stote § looal
$0,40 per §1000 fmvestnent
© 125 x $0,40 - 60,00
10 Tixos ;’gg’:"""”ﬁ'" T, m_-“ o
1.6 Iaber oost
420 X 0026 - 38.72
B, ¥ e _
1/28 of Productive lahor
1/26 x 2420 . 93,00
K" 50,00
13.
%.75 Per tcn 1008 BnSOg Mud
. 43.? x 28 z .'4‘5 7%9.00
4. Bemedl Meterial
" Same as Repats Labor . 920,00

uipent §110,000 0 30f  ® 11,000
Piiiding 150000 48 ® E& . ome
16, Zapd Bervice "

1 man per day
Five S-hour days paruek

"staﬁgfigsmg. s 168,00
ﬁ'ioxzsxw.m b 232,00
17. Chexlesl Fozineering
- "_1m1/4M'_""_-’_ o 100,00
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1]

320,00

L

50,00

500,00
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ESLIREIT

N N

Conoentretors @ 810,055
043 starage tank (8,000 = 10,000 Gals,)

n'xntwooam-nndmfwm!nm
_ storage

4 :L!stoezm-nneadﬁstﬂbutimm
e §150,.00

10 x 107 steel load and brick limed tark with
Retteo agltetor for sliwpy storage

m:mv g x5 gaae, said resistat

25¢ x 18% gtes) tark acid brick liming
filtrete recelver and 708 asiﬁﬁo‘mg‘

s amum 03500

Serudbdng tower

Spenesr tuwrbines @ $3,000

0 pap

Vasmm aymtp:mp or sjectan)

Mping '

Electricel Equimmert

Durp trocks @ $3,000

Mscellaneos - @00
TOTAL

$ 20,000
1,000

3,000
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-£7= _
T4 0, VA AT CTTER
CITTIOYC A0 TN TTOR YOI TOY
VIRGTNIA IIMTRITE
. PIWEY RIVFR PIANWT

10,000 Tons Packed Ti0p Per Year

TIMFNITE STLPFOR
27,100 Tons 16,150 Tone
STILFURIC ACTD
PLART
A5,500 Toms
100% FzSG‘
- SPRPAGE S
44,800 Tors '
] 100% 250,
Digestion o
Units
i 700 Tons
- —-———Seatiling 170¥ Fal0,
(S -é————-—-——ﬂed\i’tion
w———Crystailizing
19,304 Tons FeS0; T = Cent ng
12,250 Tors 1008580, -’ | !
'G**"Clarii!cation
2,240 Tons 1008 S0 Conce l‘."t‘lzitm E
.
11,265 Tons FeS0p< Pirst Pilters
f N 3
£ 7,266 Tons 100% HaS
1,335 Tons as Ti(S04)2 !
953 Tons HaS80; as Salte, i
¥g,Ca,Mn,A1,¥,Cr |
Tons 1008 B280, b
28,885 Tons 100% HaSO ; :
’ 4 51 okohi ngee: 600 Torm 100 B8O}
600 Tons 100 % Bz'Ség‘f“_—"isaoond B&re Yilters
1,225 Tons 100K BoSOpec Caleimation
as 50y & 503 in Gases
® e
10,000 Torms Proked
{‘i% Per Year . 2-00037
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Y
Aredl 16, 1948
. T, Hsdky ' | 2r, €. 3, Eiriiand
- b, £, ¥, Sanndan
S, A, Iammm (rile)

Faa‘beéaiﬂtoﬂeamy P".-.anl“. -

Az you req'cxes‘-'eu Ihwmmedanastimhmthaa‘mﬂnhhm
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